Introduction
============

As of 2014 and at the exception of the genocide in Rwanda, the worldwide number of fatalities due to armed conflict has peaked since the end of the Cold War ([@B23]; [@B28]). These violent conflicts span years and decades and often spiral into multiple, overlapping cycles of violence ([@B44]). In the presence of ongoing conflict, individuals living amidst those insecure conditions are likely to develop an inclination toward aggression stemming from the potentially appealing aspects of violent behavior ([@B11], [@B10]; [@B39]). In contrast to reactive types of aggression, i.e., a response to a perceived threat, appetitive aggression is intrinsically rewarding and associated with positively evaluated emotions such as excitement. For further distinction from other types of aggression, see [@B10].

The phenomenon of appetitive aggression has been reported by multiple combatant populations throughout the world, even years after the official conclusion of the armed conflicts (e.g., [@B14]; [@B15]; [@B40]) and, to a lesser extent, in members of armed groups carrying out supportive, non-military tasks ([@B3]). While initially the attraction to violence was considered a potentially predominantly male phenomenon ([@B26]; [@B11]), recent studies have revealed the occurrence of similar levels of appetitive aggression in both sexes involved in post-conflict regions ([@B3]; [@B24]). Appetitive aggression is likely to contribute to an elevated risk of rejoining an armed force after demobilization or a gang after a prison sentence ([@B22]; [@B32]). Accordingly, the identification of risk factors for high traits in appetitive aggression is essential in order to understand waves of instability in conflict regions.

Concerning the etiology of aggressive behavior and violent crime, researchers have focused on the role of adverse childhood experiences. Over two decades ago, [@B42] demonstrated that a history of child abuse manifests itself in one's own perpetration of violence on subsequent generations, known as the cycle of violence. Several studies support this view (for a review see [@B20]). Additionally, exposure to lifetime traumatic events and subsequent symptoms of posttraumatic stress disorder increased the appeal of aggressive acts in military veterans ([@B21]) and civilians ([@B30]; [@B33]; [@B29]). With respect to research in former conflict regions in Eastern Africa, maltreatment experienced by parents during their childhoods was a significant predictor of violence they later perpetrated against their own children ([@B7]). War-affected individuals are especially vulnerable to passing experiences of maltreatment on to their own offspring ([@B6]).

Some researchers assumed sex-specific pathways in the transition from self-experienced childhood abuse toward aggressive behavior and crime. For instance, [@B9] reported a greater risk of physical aggression after experiences of maltreatment for boys than for girls. Accordingly, in a longitudinal study both physical and emotional child maltreatment predicted adult crime but through different pathways for males and females ([@B19]). In addition, externalizing behaviors during childhood in response to child abuse were related to later crime commission for males only, whereas internalizing behaviors predicted female crime ([@B18]). In contrast, other studies found a direct association between exposure to family violence and subsequent proactive aggression only for adolescent females ([@B4]). Accordingly, child sexual abuse was related to increased frequency of aggressive acts in women but not in men ([@B36]). Moreover, others reported no sex differences for the relation between child abuse and adolescent delinquency or adult crime ([@B1]; [@B35]).

Regarding appetitive aggression specifically, there is evidence that combatants are drawn into a cycle of violence due to the intrinsically rewarding perpetration of aggression ([@B14]; [@B41]). With respect to the impact of childhood maltreatment and traumatic events it was tested in a study with male Burundian former combatants and active soldiers. Childhood maltreatment strengthened the association between self-perpetrated violence and appetitive aggression. Lifetime traumatic events additionally predicted appetitive aggression ([@B25]). Moreover, positive associations between appetitive aggression and former exposure to violence were evident in South African male adolescents ([@B17]; [@B32]).

Beyond, the identification of further risk factors for appetitive aggression has remained challenging and so far only been investigated in males. To date the hypothesis of sex-specific risk factors for the development of appetitive aggression has not been investigated. Accordingly, the purpose of the current study was to assess associations between risk factors in the development of appetitively aggressive behavior in males and females. We aimed to answer this question by testing moderation effects of sex on the prediction of appetitive aggression by previously identified risk factors, as moderation allows specifying conditions under which predictor and outcome are related ([@B13]). More specifically, we investigated if sex moderated the association between appetitive aggression and perpetrated events, lifetime traumatic events, and childhood maltreatment respectively in a Burundian sample comprising of males and females with varying levels of adverse childhood experiences and war exposure and combat participation. For this reason, we chose to include civilians as well as combatants to reflect this wide array of diverse life experiences incurred during the civil war in Burundi. Accordingly, our analysis procedure was two-folded: In a first step, a mixed sample of Burundian male and female former members of armed groups and civilians were analyzed (overall sample). In a second step these results were validated in a sample comprising only of male and female former combatants having had similar experiences during fighting (combatant sample).

Burundi is a small country and located in the African Great Lakes region. Similar to its neighbor Rwanda, Burundi's past is characterized by ethnic conflicts between Hutus and Tutsis, resulting in the death of over 300,000 civilians and a long-lasting civil war being waged until its formal termination in 2006 ([@B38]). Despite the last official demobilizations of armed group members having taken place in 2009 ([@B43]), the country continues to struggle with reinstating stability and security in the face of persistent outbreaks of violence ([@B37]). Burundi was targeted for data collection due to its violent history and present and persistent instability. Moreover, the known existence of a considerable number of female members of armed groups proved this country ideal for this investigation.

Materials and Methods {#s1}
=====================

Procedure
---------

This cross-sectional study combines data from two assessment periods in 2012 and 2014. Initially, research was undertaken with an almost exclusively male sample in 2012. At that time, the existence of female combatants was rather unknown, resulting in a limited number of female participants. In 2014 data collection was extended toward an entire group of female participants. Additionally, some of the most-affected male participants from the 2012 investigation could be interviewed a second time.

A team of experienced clinical psychologists from the University of Konstanz, Germany and advanced psychology students from the University Lumière in Burundi collected the data. Participation in the study was voluntary; all participants provided informed consent. They received financial compensation equivalent to 5aaa (2012, 2014) and a refund of transportation costs (2014). Ethical review boards of the University Lumière de Bujumbura, Burundi, and of the University of Konstanz, Germany, approved the project. Sample sizes were determined according to the feasibility of data collection in post-conflict regions. See the Supplementary Material for more detailed information about procedures.

Participants
------------

All individuals invited agreed to participate. In total semi-structured interviews were conducted with 605 Burundian participants. Three female combatants were excluded prior to data analysis due to discrepancies in the information provided.

The overall sample in the first analysis consisted of 453 former combatants (387 males, 66 females) who had been demobilized after the end of the civil war and 149 participants without combat experience (25 males, 124 females). The latter were either civilians or former members of armed groups having performed non-military tasks. In the second analysis all combatants assessed in 2014 were included, namely 53 female combatants and 56 male combatants who had been reassessed in 2014. Supplementary Figure [1](#SM1){ref-type="supplementary-material"} provides an overview of details regarding the assessment periods and the composition of the samples.

Measures
--------

Questionnaires used for semi-structured interviews were translated from validated English or French versions to Kirundi and blindly back translated. Potential divergences in meaning were discussed with all parties until consensus was reached. In addition to socio-demographic data and combat experience (yes/no), the following measures were applied:

### Traumatic Events

To measure lifetime traumatic load, self-experienced (e.g., having survived a natural disaster) and witnessed (e.g., witnessed killing of someone) event types were assessed by means of a dichotomously coded event list with 19 items (response options: yes/no). Events included specific, war-related incidents and events of the Posttraumatic Diagnostic Scale ([@B12]). The event list has been applied in various war-affected populations in Africa (e.g., [@B27]). Items were summed up to indicate the number of different experienced event types, ranging between 0 and 19. This checklist was applied in 2012 and 2014.

### Perpetrated Events

Lifetime self-committed violence was assessed in the same manner as the traumatic load with a checklist previously used in combatant samples ([@B39]). We assessed the lifetime perpetration of 14 different types of violence (e.g., physical assault, sexual assault, homicide). This checklist was applied in 2012 and 2014.

### Childhood Maltreatment I

In both 2012 and 2014 abuse experienced before the age of 18 was assessed via four items covering the major domains of possible abuse ([@B34]): sexual abuse, neglect, physical abuse, and frequent verbal abuse. As before, items were coded dichotomously, confirming occurrence during childhood, and summed up, ranging between 0 and 4. This checklist was applied in 2012 and 2014.

### Childhood Maltreatment II

In order to further analyze the role of child maltreatment, a detailed checklist of 30 items was implemented in 2014. The checklist was derived from the domestic and community violence checklist, which had already been used with various samples of children in East Africa ([@B16]; [@B8]). It covers adverse childhood experiences from different domains including verbal, physical, and sexual abuse and neglect, and additionally assesses different degrees of intensity (e.g., being slapped, being hit with an object, being punched). The items refer to the first 18 years of the participant's life. Answers were coded dichotomously (yes/no) and summed up to reach a total score ranging between 0 and 30. This checklist was applied to the participants in 2014 only.

### Appetitive Aggression

A positive and exhilarating perception of violence was assessed using the 15-items Appetitive Aggression Scale (AAS). The AAS has been validated on 1,632 participants from war-affected regions. It presents good psychometric properties regarding validity and reliability. Factor analysis revealed one single factor, suggesting that it assesses a distinct construct of human aggression ([@B39]). The AAS has been successfully applied in various post-crisis settings. Ratings were made on a five-point Likert scale from total disagreement (0) to total agreement (4) and summed up, reaching a sum score between 0 and 60. Cronbach α coefficient was 0.92 for the overall sample and 0.89 for the combatant sample. This checklist was applied in 2012 and 2014.

Data Analysis
-------------

Using R, robust multiple linear regression analyses were applied to predict appetitive aggression ([@B31]). This approach allows dealing with the presence of non-normal and heteroscedastic data. In order to facilitate interpretation, continuous predictors were mean centered before entering into the regression equation ([@B13]). Categorical variables *(sex, combat experience)* were dummy-coded with males and no combat experience as reference groups.

In a first step, previously identified risk factors (*combat experience*, *child maltreatment, perpetrated event types, traumatic event types*) and respective interactions between these variables and *sex* were entered into the regression model. Additionally, *age* and its interaction with *sex* were included as covariates. Subsequently, non-significant predictors and interactions except *sex* were removed from the model. Robust adjusted *r* squared was used as fit index. Robust Wald test with pseudo degrees of freedom was applied for model comparison.

Results
=======

In the overall sample (*n* = 412 males, *n* = 190 females), males were older (mean years 35.6, *SD* = 8.7 versus 30.4, *SD* = 7.9, *p* \< 0.001), better educated \[mean years = 6.6 (*SD* = 3.2), versus mean = 5.6 (*SD* = 3.9), *p* \< 0.001\], had fewer children \[mean = 2.11 (*SD* = 2.1) versus mean = 2.8 (*SD* = 2.1), *p* \< 0.001\], had experienced more traumatic event types \[mean = 13.6 (*SD* = 2.5) versus mean = 12.3, (*SD* = 3.8), *p* \< 0.001\] and had perpetrated more violent acts than females \[mean = 8.1 (*SD* = 3.6), versus mean = 3.7 (*SD* = 4.3), *p* \< 0.001\]. Males also reported higher levels of appetitive aggression \[mean = 27.4 (*SD* = 22.5), versus mean = 13 (*SD* = 13.6), *p* \< 0.001\]. Experienced maltreatment during childhood did not differ between the sexes \[mean = 9 (*SD* = 1.0) versus mean = 1.1 (*SD* = 1.2), *p* = 0.27\].

In the combatant sample (*n* = 56 males, *n* = 53 females), the sexes only differed in age and traumatic event types. Males were older than females \[mean = 39.8 (*SD* = 10.03), versus mean = 31.0 (*SD* = 7.4), *p* \< 0.001\] and had experienced fewer traumatic event types \[mean = 14.2 (*SD* = 2.3) versus mean = 15.9 (*SD* = 2.8), *p* \< 0.001\]. They had comparable levels of education \[mean years males = 7.0 (*SD* = 2.8), mean years females = 6.5 (*SD* = 3.7), *p* = 0.52\], and numbers of children \[mean males = 3.1 (*SD* = 2.3), mean females = 2.6 (*SD* = 2.0), *p* = 0.26\]. Experienced childhood maltreatment assessed with the more detailed questionnaire was similar \[mean males = 14.8 (*SD* = 5.9), mean females = 15.5 (*SD* = 5.8), *p* = 0.73\]. Also perpetrated events \[mean males = 6.3 (*SD* = 3.3), mean females = 7.0 (*SD* = 4.1), *p* = 0.34\] and appetitive aggression \[mean males = 21.1 (*SD* = 9.1), mean females = 21.25 (*SD* = 11.7), *p* = 0.77\] did not differ between the sexes in the combatant sample. Correlations between the variables are shown in **Table [1](#T1){ref-type="table"}**.

###### 

Correlation matrix grouped by sex for the overall sample **(A)** and the combatant sample **(B).**

                                          Age               CM I^a^/II^b^         Traumatic events      Perpetrated events    AAS Sum Score
  --------------------------------------- ----------------- --------------------- --------------------- --------------------- ---------------------
  **A. Overall sample (male/female)**                                                                                         
  Combat                                  0.21^∗∗∗^/-0.04   0.07/0.23^∗∗^         0.18^∗∗∗^/0.44^∗∗∗^   0.37^∗∗∗^/0.63^∗∗∗^   0.32^∗∗∗^/0.62^∗∗∗^
  Age                                     --                -0.12^∗^/-0.13        -0.12^∗^/0.11         -0.15^∗∗^/0.02        -0.18^∗∗∗^/0.04
  Child maltreatment I (CM I)^a^          --                --                    0.21^∗∗∗^/0.34^∗∗∗^   0.23^∗∗∗^/0.29^∗∗∗^   0.25^∗∗∗^/0.19^∗∗^
  Traumatic events                        --                --                    --                    0.51^∗∗∗^/0.65^∗∗∗^   0.43^∗∗∗^/0.57^∗∗∗^
  Perpetrated events                      --                --                    --                    --                    0.62^∗∗∗^/0.76^∗∗∗^
  **B. Combatant Sample (male/female)**                                                                                       
  Age                                     --                -0.69^∗∗∗^/-0.35^∗^   -0.45^∗∗∗^/-0.21      -0.67^∗∗∗^/-0.21      -0.61^∗∗∗^/-0.15
  Child maltreatment II (CM II)^b^        --                --                    0.42^∗∗^/0.65^∗∗∗^    0.58^∗∗∗^/0.34^∗^     0.63^∗∗∗^/0.13
  Traumatic events                        --                --                    --                    0.35^∗∗^/0.4^∗∗^      0.35^∗∗^/0.29^∗^
  Perpetrated events                      --                --                    --                    --                    0.5^∗∗∗^/0.75^∗∗∗^

Spearman's Rho rank correlations were calculated for continuous variables, point-biserial correlation for relations with the dichotomous variable (combat) in the overall sample.
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Regression Analyses
-------------------

Regarding the overall sample, all predictors and interactions except *sex* were significant (*child maltreatment I* and *sex* x *perpetrated events* only marginally). The covariate *age* and its interaction with *sex* also reached significance. Adjusted R squared was 0.63 (*SE* = 9.34), the model was superior to the null model with *F*(576,11) = 1358.3, *p* \< 0.001.

Results were similar for the combatant sample from the 2014 study that utilized the more detailed child maltreatment questionnaire. However, neither *age* nor *traumatic events* nor their interactions had any impact on the prediction of appetitive aggression and consequently were removed from the model. Coefficients for *child maltreatment II* as well as the interaction *perpetrated events x sex* reached significance in the combatant sample. All other variables showed the same pattern as in the overall sample. Adjusted *R* squared was 0.52 (*SE* = 0.54), with *F*(103,5) = 161.03, *p* \< 0.001. The regression models for both samples are shown in **Table [2](#T2){ref-type="table"}**.

###### 

Final regression models predicting appetitive aggression from a sex-linked pathway perspective for the overall sample (pattern A, left side) and the combatant sample (pattern B, right side).

                                    \(A\) Overall sample (*n* = 602)   \(B\) Combatants (*n* = 109)                                                                             
  --------------------------------- ---------------------------------- ------------------------------ ---------- ----------- ---------------- ---------------------- ---------- -----------
  Age                               **-0.26^∗∗∗^**                     \[**-0.41, -0.11**\]           **0.08**   **-3.94**                                                      
  Sex                               2.60                               \[-1.20, 6.41\]                1.94       1.34        -0.70            \[-3.64, 2.24\]        1.48       -0.47
  Combat                            **9.90^∗∗∗^**                      \[**6.44, 13.36**\]            **1.76**   **5.62**                     /                      /          /
  Child maltreatment ^a,b^          **1.30°**                          \[**-0.02, 2.62**\]            **0.67**   **1.94**    **0.71^∗∗∗^**    **\[0.46, 0.97\]**     **0.13**   **5.56**
  Perpetrated events                **1.81^∗∗∗^**                      \[**1.403, 2.21**\]            **0.20**   **8.84**    **0.68^∗^**      **\[0.12, 1.24\]**     **0.28**   **2.42**
  Traumatic events                  **1.24^∗∗∗^**                      \[**0.69, 1.79**\]             **0.28**   **4.4**                                                        
  Sex ^∗^ combat                    **-5.69^∗^**                       \[**-10.63, -0.75**\]          **2.51**   **-2.26**                    /                      /          /
  Sex ^∗^ child maltreatment^a,b^   **-1.72^∗^**                       \[**-3.36, -0.07**\]           **0.84**   **-2.05**   **-1.06^∗∗∗^**   **\[-1.49, -0.62\]**   **0.22**   **-4.82**
  Sex ^∗^ perpetrated events        **0.54°**                          \[**-.07, 1.15**\]             **0.31**   **1.75**    **1.66^∗∗∗^**    **\[0.92, 2.40\]**     **0.37**   **4.46**
  Sex ^∗^ traumatic events          **-1.20^∗∗∗^**                     \[**-1.84, -0.56**\]           **0.33**   **-3.67**                                                      
  Sex ^∗^ age                       **0.28^∗∗^**                       \[**0.09, 0.47**\]             **0.10**   **2.90**                                                       

The intercept was removed due to better readability. Unstandardized b-coefficients of the centered model with 95% confidence intervals, standard errors (

SE
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From **Figure [1](#F1){ref-type="fig"}** it can be derived that in the overall sample for females the association between *perpetrated events* and appetitive aggression was stronger than for males. There was a reverse effect for *combat experience*, with a stronger association existing for males. Moreover, *traumatic events* were correlated with appetitive aggression for males but not females. The same applied to the *age* of the participants, which was negatively related among males. Lastly, *child maltreatment* was only positively associated with appetitive aggression for males.

![**Two-way interactions in the overall sample between sex and perpetrated events **(A)**, child maltreatment **(B)**, traumatic events **(C)**, age **(D)**, combat experience **(E)**, respectively.** Only four items were available for the overall sample to indicate childhood maltreatment. The figure demonstrates that, for females (green line), only self-perpetrated events and combat experience were associated with an increase in appetitive aggression, whereas for males, child maltreatment as well as traumatic events had an impact.](fpsyg-08-00751-g001){#F1}

Interaction effects of the combatant sample are visually displayed in **Figure [2](#F2){ref-type="fig"}**. They indicate that the interaction effect between perpetrated events and sex was even more pronounced in combatants. Additionally, traumatic events in the combatant sample were negatively associated with female appetitive aggression.

![**Two-way interaction in the combatant sample between sex and perpetrated events **(A)**, and sex and childhood maltreatment **(B)**.** In this sample, childhood maltreatment was assessed with a detailed 30 item checklist. The figure shows that the pattern in the overall sample (see **Figure [1](#F1){ref-type="fig"}**) can be replicated in the combatant sample and with a different measurement regarding childhood maltreatment: For females, perpetrated events are even more strongly associated with appetitive aggression, whereas the reversed pattern illustrates that the association with childhood maltreatment is negative. Exposure to traumatic events was not relevant in this sample and removed from the figure.](fpsyg-08-00751-g002){#F2}

Discussion
==========

The aim of the current study was to investigate whether sex moderated relations between risk factors and appetitive aggression. To date, there has not yet been a study that has assessed appetitive aggression in a sample of war-affected individuals, including both civilians and combatants on active duty during the civil war.

Our results are in line with the assumption of sex-specific pathways: Both adverse childhood experiences and lifetime traumatic events had a positive association with appetitive aggression -- but only for males. For females, there was no significant relation between appetitive aggression and traumatic events and a reversed relation between childhood maltreatment and appetitive aggression. This is concordant with previous studies showing positive associations between physical aggression and childhood abuse for males only ([@B9]). Moreover, our findings are supported by two longitudinal studies that demonstrate different trajectories for males and females in the transmission from child abuse to adult crime ([@B18]; [@B19]). However, our results also stand in contrast to a number of studies presenting a stronger positive association between adverse childhood experiences and aggression for females than for males ([@B4]; [@B36]) and with studies who did not find evidence for sex-specific pathways ([@B1]; [@B35]). These inconsistent findings with respect to sex-specific pathways in the development of aggression are likely to arise from several methodological and conceptual differences between the studies: In most retrospective studies, participants had been selected because of their involvement in the criminal justice system based on official documents, such as court records ([@B35]; [@B36]). Accordingly, participants in those studies were limited to criminal offenders. In the single longitudinal study that did not find sex differences, participants were recruited from an institutional child welfare residence due to prior familial abuse experiences ([@B4]). Accordingly, all of these studies were characterized by highly selective samples. In the current study, participants with a broad background of experiences were included, both civilians (who had also witnessed the Burundian civil war) and former members of armed groups, representing a less selective population. In addition, the majority of studies with a correlational design were with adolescent samples ([@B1]; [@B9]; [@B4]). In the current study, participants were all adults. Consequently, pathways regarding adult aggression might be different.

Moreover, aggression-related outcome variables varied between the studies ranging from different types of aggressive behavior to crime or violent offending. Studies directly measuring criminal behavior such as specifically intimate partner violence ([@B36]), acts of delinquency ([@B1]) or using official court records as outcome variable ([@B35]) were those that did not find evidence for sex-specific pathways. However, there is one exception: [@B19] assessed different types of law-violating behavior over the year prior to the study and found sex-specific trajectories. Studies confirming findings about sex-specific pathways did not assess involvement in criminal activities but rather focused on externalizing behavior or aggressive acts ([@B9]; [@B18]), except for [@B4], who did not support sex-specific pathways when assessing proactive aggression. Taken together, each of the studies differently conceptualized aggression or aggressive behavior. However, none specifically took into account appetitive aggression. Since this type of aggression seems to be an adaptation to violent environments ([@B8]) and develops under continuous threat ([@B17]), its development is likely to differ from other types of aggression.

In summary, these conceptual variations between studies are likely to account for differences in findings and heterogonous results. Also, none of the previous studies were conducted in a post-crisis region such as Burundi with high rates of daily violence but rather in civilian Western European or North American settings. This fact might also contribute to differences in results. It is assumed that sex-specific trajectories might develop based on what type of aggressive behavior is measured in which setting. Regarding sex effects in appetitive aggression, it is likely to develop as an adaptation strategy under conditions of extreme stress and threat ([@B8]). From this point of view, sex-specific trajectories in long-term stress reactions and adaptation are advantageous. In explaining sex differences in general aggression, [@B5] argues from an evolutionary perspective that males and females are thought to have participated differently in raising offspring. Accordingly, the survival of descendants may have relied to a greater extent on the mothers' rather than the fathers' survival. Thereby it is beneficial for mothers to be at a reduced risk for injury. Since lower levels of appetitive aggression reduce the overall inclination toward aggression and also subsequent risk of injury due to fighting ([@B3]), they increase the chances for reproductive success. Accordingly, from this evolutionary perspective, reducing females' risk for developing appetitive aggression might be beneficial. As a consequence, behavioral changes in response to adverse childhood experiences or traumatic events may be associated with reduced risk for appetitively aggressive behavior in females but not in males. This interpretation also fits with previous research showing that females tend to employ less risky forms of aggressiveness more often, such as relational aggression ([@B2]; [@B9]). Furthermore, the risk of injury is reduced because relational aggression or indirect types of aggression do not typically involve high-risk physical forms of aggression. However when it is necessary to immediately protect one's own offspring against a perceived threat, females are willing to risk high levels of injury -- i.e., they demonstrate strong reactive aggressive reactions similar to those of males ([@B5]). When the life threat persists, as is the case in post-conflict regions, we assume that there is a threshold shift in the perception of violence in which reactive aggression transitions to appetitive aggression in females. This interpretation aligns with our results, as lifetime perpetrated acts are more positively associated with appetitive aggression for females than for males. First, the perpetration of violent acts serve as the groundwork for the development of appetitive aggression to a greater extent in females. Thus, females can be carried away by the violence in a manner similar to males ([@B24]), but, in contrast to males, initial barriers for onset may be higher. Thus, it is not sex *per se* that compromises the ability to develop appetitive aggression but rather the interaction with specific experiences in order to enhance the probability of survival. Originating from these sex-specific behavioral reactions as suggested by [@B5], we argue that in the context of ongoing threat high levels of appetitive aggression are also beneficial for females in order to maintain an approach-motivation to encounter the threat.

Regarding the interaction between age and sex in the overall sample, potential confounding variables such as the combat intensity associated with growing up during certain periods of the civil war are likely to be a reason for the moderation effects of sex. Furthermore, some female former members of armed groups performed non-military tasks during their service, complicating comparisons with the male, non-combatant group. To account for this potential confound, the overall model was proven in an exclusive sample of male and female former combatants assessed during the same time period (combatant sample). Despite the male former combatant group consisting of participants who had been interviewed again in 2014 due to high posttraumatic stress disorder related impairment and elevated levels of appetitive aggression, they did not significantly differ from female combatants in the aforementioned event types, indicating similar experiences shared overall between male and female combatants. This replication of the main results found in the overall sample in the combatant sample demonstrates robust sex linked effects in the development of appetitive aggression. Additionally, the more detailed assessment of childhood maltreatment with a different questionnaire in this second analysis adds even more weight to the stability of our findings.

Limitations of the Study
------------------------

Owing to the correlational nature of our research design, it is not possible to determine a cause-and-effect relationship. Moreover, effects might be underestimated due to the retrospective design with memory effects having affected the results. Also, our interpretation of the findings is suggestive in nature and needs further research in order to be verified. Additionally, types of traumatic events such as experiences of sexual violence are known to differ between the sexes and may thus be one of the drivers of the sex-specific trajectories, particularly in war-affected regions. This could not be taken into account in the analyses. Also, the assessment of child maltreatment with a more detailed questionnaire being utilized only in 2014 made it impossible to compare the effects of a different questionnaire in the overall sample. Lastly, numbers of female combatants (*n* = 66) in relation to male combatants (*n* = 387) in the overall analysis was very small, compromising generalizability of our findings.

Conclusion
==========

Our study substantially differs from other approaches regarding study design, specific sample, and setting. Whilst other studies took place in Western settings, we have focused on individuals in Burundi who have all faced war and crisis but each to very different extents (ranging from active participation within armed groups to witnessing the civil war as a civilian). Accordingly, the current sample was very heterogeneous, also with respect to potential sex-specific experiences during the civil war. Nevertheless, this initial investigation of sex-linked pathways in the development of aggression points to the possibility that appetitive aggression is fostered in conflict regions but along different trajectories for both sexes. Since appetitive aggression hinders the transition into a civilian society ([@B22]), high traits should be addressed not only when targeting risk factors in demobilization and reintegration programs but also when providing general services for the civilian population within humanitarian settings in former crisis regions. Hereby, a sex-specific approach is strongly suggested. Moreover, future longitudinal studies should investigate sex-specific mechanisms in the development of appetitive aggression.
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